The CAPTIM (Comparison of primary Angioplasty and Pre-hospital fibrinolysis In acute Myocardial infarction) study found no evidence that a strategy of primary angioplasty was superior in terms of 30-day outcomes to a strategy of pre-hospital fibrinolysis with transfer to an interventional facility in patients managed early at the acute phase of an acute myocardial infarction. The present analysis was designed to compare both strategies at 5 years.
Introduction
Reperfusion strategies at the early phase of acute myocardial infarction with ST-segment elevation with primary angioplasty or fibrinolysis had been addressed in numerous studies and in different settings.
For patients presenting directly to a hospital with on-site interventional cardiology, mechanical reperfusion by primary angioplasty has been shown to reduce the short-term risk of death, recurrent infarction, and stroke, when compared with in-hospital fibrinolysis. 1 Similar benefits have been observed in patients initially managed in a general hospital and transferred to an interventional cardiology centre for primary angioplasty. 2, 3 These results are consistent between studies and are maintained at long-term follow-up. 4, 5 However, for the population of patients managed in the prehospital setting, the benefit of primary angioplasty over pre-hospital fibrinolysis is not as clear cut. The CAPTIM study was designed to compare pre-hospital fibrinolysis, with transfer to a centre with interventional cardiology for rescue angioplasty if needed, and primary angioplasty in patients with an acute ST-segment elevation myocardial infarction. In this study, a trend was observed towards a lower mortality at 30 days in the pre-hospital fibrinolysis group, 6 especially in patients managed within the first 2 h. 7 The aim of the present analysis was to investigate the long-term (5-year) mortality of the patients included in the CAPTIM study according to the initial strategy.
Methods

Study patients
The CAPTIM study has been described in detail previously (CAPTIM). Briefly, out-of-hospital patients were managed by mobile intensive care units (MICUs) that included a physician and carried an ECG and resuscitation equipment. The patients were eligible for inclusion if they presented within 6 h after the onset of symptoms of myocardial infarction, i.e. characteristic pain lasting for at least 30 min, or pain lasting for ,30 min but still present and not responsive to nitrates, and with electrocardiographic ST-segment elevation of at least 0.2 mV in two or more contiguous leads or left bundle-branch block. Patients were excluded if they were known to have haemorrhagic diathesis or any contraindication to fibrinolysis, severe renal or hepatic insufficiency, aorto-femoral bypass or any condition that could hamper femoral artery access, cardiogenic shock, history of coronary artery bypass (CABG), or were receiving oral anticoagulant treatment. They could also be excluded if the duration of transfer to the hospital was expected to exceed 1 h.
Randomization and treatment strategies
Eligible patients were randomly assigned at the site of initial management (usually at home or at their workplace) to the pre-hospital rt-PA or primary angioplasty treatment group. The MICU teams were in permanent radio contact with the MICU medical dispatcher who performed randomization using a central, 24 h, computerized, randomization service. Patients assigned to pre-hospital fibrinolysis received a 5000 U intravenous (IV) heparin bolus, 250-500 mg aspirin (orally or IV), and an IV bolus of 15 mg alteplase (rt-PA). CAPTIM trial: a 5-year follow-up an rt-PA infusion of 0.75 mg/kg of body weight (not to exceed 50 mg) over a 30 min period and then 0.50 mg/kg (not to exceed 35 mg) over the next 60 min, up to a maximal total dose of 100 mg. Treatment was started by the emergency physician at the site of the intervention. All patients were then transported to the hospital. The decision to perform angiography in the hospital was left to the judgment of the investigator.
Primary angioplasty patients received a 5000 U IV bolus of heparin and 250 -500 mg of aspirin (orally or IV) and were transported immediately to the hospital for coronary angiography and, if indicated, angioplasty. Angioplasty was performed according to local standards with the intention of re-establishing blood flow in the infarct-related artery as soon as possible. The infarct-related artery was the only target, except in patients whose haemodynamic parameters deteriorated despite restoration of the patency of that artery. The study protocol advised that in patients with stenoses of the left main stem or critical three-vessel disease, CABG should be strongly considered in place of angioplasty.
Endpoints
The primary endpoint of the original trial was a composite of death, non-fatal re-infarction, and non-fatal disabling stroke within 30 days. The primary endpoint of this analysis was mortality at 5 years of follow up.
The 5-year follow up was established through hospital records, phone contact with relatives of the patient or attending physician, and registries of the patient's birthplace. It was complete in all but 45 patients [5.4% of the entire population; 17 patients in the pre-hospital strategy group and 28 patients in the percutaneous coronary intervention (PCI) group]. The median length (1st -3rd quartile) of the follow up interval for those patients who could not be contacted at 5 years was 2.0 years [1. 3 -2.6] , with a range between 0.1 and 4.8 years.
Statistical analysis
Two subgroup analyses, on delay to presentation and diabetes, were considered of special interest to the Steering Committee and were selected on an a priori basis. These analyses have been previously published 6, 7, 12 for the 1-month outcome. Therefore, the 5-year survival analysis of the CAPTIM study was extended to these two subgroups. Continuous data are presented as medians with 1st and 3rd quartiles unless otherwise stated. The Kaplan-Meier method was used to estimate and plot survival probabilities in the two treatment groups at 1 month, 1, 3, and 5 years. Fatal events occurring after 5 years of follow-up were censored. The proportional hazard model was used to estimate the hazard ratio and 95% confidence interval of mortality in the pre-hospital fibrinolysis group over that in the PCI group. Hazard ratios were estimated at 5 years of follow-up using independent models. Interaction between randomized treatment assignment and diabetes was examined in a Cox model in which these two variables and their interaction were entered. The same has been done for time to treatment. Tests of significance were two-tailed. P-value of ,0.05 was considered statistically significant, and statistical analysis was performed on the basis of intention-to-treat. SAS software (Windows V 9.1) was used for all analyses.
Results
Basic characteristics of the patients included in the CAPTIM trial are shown in Table 1 . The 30-day clinical results of the initial CAPTIM trial have previously been reported. There was no difference in the combined end point of death, re-infarction, and disabling strokes.
6 Figure 1 shows the survival curves for the two groups over the 5-year follow-up period. The overall mortality was 10.9% (92 patients). On the basis of the Kaplan -Meier analysis, overall mortality was 9.7% (40 patients) in the pre-hospital fibrinolysis strategy Underneath the graph are the numbers of patients at risk for each time point (those who survived and had been at least followed up to this point).
E. Bonnefoy et al. group and 12.6% (52 patients) in the primary PCI group [hazard ratio, 0.75 (95% CI, 0.50 -1.14); P ¼ 0.18].
For patients who died, the median interval to death was 6.7 months (1st-3rd quartile, 0.08-31.42) in the primary PCI group and 3.8 months (1st-3rd quartile, 0.11-33.79) in the fibrinolysis group.
The 1-month and 1-, 3-, and 5-year death rates connected with the treatment strategy are presented in Table 2 and Figure 2 for the entire population, for patients managed within 2 h or after 2 h from symptom onset and for diabetics and non diabetics.
The effect of time to randomization on the outcome of treatment comparison on 5-year mortality is presented in Figure 3 .
In patients included within 2 h of symptom onset, mortality was lower in the pre-hospital fibrinolysis group [5.8% (13 patients) vs. 11.1% (25 patients); RR 0.50; 95% CI 0.25-0.97; P ¼ 0.04], whereas death rates were identical irrespective of the treatment strategies in patients included after 2 h [14.5% (27 patients) vs. 14.4% (26 patients); HR 1.02; 95% CI 0.59-1.75; P ¼ 0.92]. However, interaction between treatment and delay from symptoms did not reach significance (P ¼ 0.10).
In diabetics, the mortality rate was non-significantly higher at 1 year in the pre-hospital fibrinolysis group. However, mortality was similar in both groups at 5 years. There was a definite adjustment in mortality between one and 5 year that write off the strong early trend in favour of primary angioplasty (Figure 4 ).
Discussion
The 5-year follow up analysis of the CAPTIM trial confirms the initial trends observed at 30 days. A strategy of pre-hospital fibrinolysis with immediate transfer to an interventional facility for rescue angioplasty if needed appears to yield long-term survival similar to that of primary angioplasty.
Those results do not challenge the general consensus concerning the superiority of timely PCI over in-hospital fibrinolysis. 8 The long-term DANAMI2 study confirmed the initial results and has demonstrated the benefit of transferring patients for primary PCI over in-hospital fibrinolysis when patients are initially managed in a community hospital with no rescue angioplasty nor coronary angiography during the hospital stay. 5 The early benefit of CAPTIM trial: a 5-year follow-up primary PCI was also sustained during the 5-year follow-up of the PRAGUE-2 study that compared fibrinolysis and transfer to the nearest PCI centre for primary PCI for patients admitted in community hospitals with no in-hospital catheterization facilities. 4 In the CAPTIM study, the fibrinolysis strategy was quite different since patients were initially managed by medicalized mobile care unit and immediately transferred to a centre having catheterization facility. This organization contributed to minimize delay to the diagnosis of STEMI and to shorten all delays to treatment, notably timely rescue PCI. In CAPTIM, 70% of patients initially treated with pre-hospital fibrinolysis underwent PCI within the hospital stay either as rescue PCI in those not responding to fibrinolysis or later as elective PCI. So, in this 'mobile spoke and hub' organization, the clinical outcome was influenced by the combination of many factors: early fibrinolysis, immediate transportation, and early angiography followed by mechanical reperfusion if needed.
There are, however, differences between populations involved in these three studies. In the CAPTIM study, the 5-year mortality was lower than the 3-year mortality in DANAMI-2 and almost half of the 5-year mortality observed in the PRAGUE 2 study. 4, 5 This low mortality may be related to population selection. CAPTIM, like most studies in the pre-hospital setting, recruited a younger and lower risk population. Other constitutional or health care factors may influence this long-term favourable survival. CAPTIM trial: a 5-year follow-up In effect, the 1-year mortality in CAPTIM is almost identical to the 1-year mortality of the population-based French nationwide registry Fast-MI that concerned the same population. 9 The trend towards a lower mortality in patients treated with the pre-hospital fibrinolytics strategy was already present at the end of the first month and remained stable over the 5-year follow-up, with the same proportional hazard ratio (20%). This trend was in fact driven by the lower mortality in patients managed within 2 h.
For these patients, there was, at 5 years, a significant mortality reduction with the pre-hospital fibrinolysis strategy when compared with primary angioplasty. Their survival curve rapidly separates and remains parallel, indicating that treatment immediately improved survival and that this effect was maintained at long term. This is consistent with the observation that an important part of the initial mortality benefit in the pre-hospital fibrinolysis group was related to a reduction in early cardiogenic shocks. 7 This is also in agreement with the hypothesis associated with early fibrinolysis benefit: more effective recanalization and myocardial salvage. 10 These benefits are not confined to the CAPTIM study. These benefits have also been observed in the real world population with two important registries that enrolled patients managed with the same pre-hospital strategy. 9, 11 In the Vienna STEMI registry, there was a trend for a reduced mortality in favour of pre-hospital fibrinolysis in patients managed within 2 h. 11 In the FAST-MI registry, mortality at 1 month and 1 year was almost identical to the mortality in CAPTIM in both the fibrinolysis and the primary PCI groups.
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A subanalysis of the CAPTIM study had revealed a nonsignificant reduction in mortality in diabetics with the PCI strategy. 12 This observation tallies with the 50% reduction in early mortality observed in a pooled analysis of individual patient's data, when primary PCI was compared with in-hospital fibrinolysis in diabetics. 13 Whether this important clinical benefit of primary PCI is sustained with time seems now unlikely. Our results are in agreement with the subgroup analysis of diabetics in the DANAMI2 trial. 14 At 3 years follow-up, mortality was similar in the primary PCI and in-hospital fibrinolysis groups. In the DANAMI2 diabetics subgroup, there was even a trend towards a higher re-infarction rate in the primary PCI group. Therefore, compared with fibrinolysis, PCI in diabetics appears to reduce early morality but does not bring substantial benefit on long-term mortality. The operating factors are probably intrinsic to diabetes.
Limitations
As for any long-term and subgroup analysis, caution is required in interpreting the present data. A total of 45 patients lost to follow up. Most of those patients had changed their address and were not born in France making the assessment of vital status through registries of patients' birthplace inoperative. Owing to the small number of patients lost from follow-up, it is unlikely that this limitation has a substantial influence on the trends or differences in mortality. We did not collect information about the other components of the main composite endpoint of the CAPTIM study (re-infarction and stroke) nor about medications. These data would have been difficult to ascertain, their absence limits the interpretation of the long-term mortality results. Overall, the sample size is limited especially for the subgroup analysis on delay and diabetics. P-values should be interpreted with extreme caution and should be viewed as hypothesis generating, given that these analyses were not pre-specified and the multiplicity of analyses was not planned. Even if the results of the present analysis complete and enrich the previous subgroup analyses on the CAPTIM study population, this analysis should be considered as hypothesis-generating analysis.
Conclusion
This long-term follow-up of the CAPTIM study confirms that in reference to mortality, primary PCI does not bring benefit compared with a strategy of pre-hospital fibrinolysis with immediate transfer for rescue angioplasty if needed, in patients with an acute ST-segment elevation myocardial infarction managed within 6 h of the symptoms onset. However, in patients managed within
